L US.NRC Development of the technical basis for a risk-informed revision to
T e Title 10 of the Code of Federal Regulations Part 50 Appendix G,

Protecting People and the Environment
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OOl Nuclaar Fracture loughness Requirements

Reg ulato ry Research Motivation Proposed Revisions to Pressure-lemperature Assessing the Effect of P-T Limit Changes on

Radiation damage to the reactor pressure vessel (RPV) steel Limits Vessel Failure Risk

during service decreases its resistance to fracture. This decrease

R‘ k I f d i te th : t >_T . l P-T limits are currently determined using the procedure in ASME The NRC evaluation of ASME Code Section Xl Appendix G
|S » n O rm e B 1O PTESSUS - ReTalS ( : ) operating envelope Code Section Xl Appendix G “Fracture Toughness Criteria for featured a PFM assessment using the computer code FAVOR
through which the plant must pass during startup and shutdown. Protection Against Fracture”. Industry has proposed changes to developed by the Oak Ridge National Laboratory.
F A Ct ure TO U g h NeSsSs At high levels of embrittl Cth " l the ASME code that allow an increase in allowable pressure at low
beclc?mee\\//eers 201?@?”622?[\0'\/\/ tzrcr)wpirthISrgeserr]r\:aekci)npeitn;I?f}/icult s temperatures, and a reduction in the amount of time the plant can ASME Sec. XI App. G e
R e L i re m e ntS f O r . hY X | : hp : gb ) X stay at full pressure while the temperature is permitted to decrease. e Determine pressure- i Materia—Ll Prapartics
q B N Ine enVEIGEESENERR €Ssure periuroations tha The NRC is evaluating this proposal. Preliminary evaluations temperature limits using Cflene

occur during reactor coolant pump operation. If the envelope is too

. : o . . indicate that these changes may REDUCE the risk of vessel fracture e Current ASME Code - Operating temperature
N OlI'ma l O pe ratl ONna l narrow, the IlO okl ble. |nsyff|C|lent tofmalnltam S S.ejl . b during routine heat up and cool down relative to currently method * Operating pressure

alternative method * Etc.

CO n d |t| O n S The NRC is using probabilistic fracture mechanics (PFM) to develop
options for a risk-informed revision of 10 CFR Part 50 Appendix G.
The objective of this research is to increase operational flexibility
while maintaining, or reducing, the current risk level by adopting
more realistic models of the RPV than is currently the norm.
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Reactor pressure-temperature curve illustrating the proposed Timeline for 10 CFR Part 50 Appendix G Project
10 CFR Part 50 Appendix G revisions.

THE BOTTOM LINE
constricted Current analyses indicate that it may be possible to

Temperature ' Temperature revise 10 CFR Part 50 Appendix G to BOTH increase
Reactor pressure vessel steel embrittlement reduces reactor operating Operational ﬂeXibility AND reduce riSk Of Vesse'- fl‘aCtUI‘e.

envelope during normal operation conditions (heating and cooling).
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